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(57) ABSTRACT

A film-covered electrical device packaging system of the
present mvention includes frame member (10) which holds
f1lm covered battery (1) by an outer periphery portion of film
covered battery (1) and which has a portion thicker than the
thickness of power generation element (2), and in which
waste gas channel (10;7) 1s formed 1n a position corresponding
to gas discharger (8), and first pressure plate (20) which
sandwiches frame member (10), in which penetrating portion
(22) 1s formed 1n a position corresponding to waste gas chan-
nel (107), and 1n which gas guide groove (21) communicating
from through holes (22) to sidewall face (24) 1s formed.
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FILM-COVERED ELECTRICAL DEVICEL
PACKAGING SYSTEM

TECHNICAL FIELD

The present mvention relates to a film-covered electrical

device packaging system which packages a film-covered
clectrical device.

BACKGROUND ART

Recently, the development of electric vehicles and hybrid
clectric vehicles (hereafter, this 1s called simply “an electric
vehicle and the like™) each carrying a battery for amotor drive
has been advanced rapidly. In order to enhance steering char-
acteristics and cruising range, naturally, light weight and a
thin profile are requested also for a battery mounted 1n an
clectric vehicle and the like. In order to make a battery light
and thin, a film covered battery has been developed using
laminate material which 1s made into a film by superposing a
metal layer, such as aluminum, and a thermal welding resin
layer on the case body through an adhesive layer, and making
them thin. Generally, the laminate material has a structure in
which both surfaces of a thin metal layer, such as aluminum
are coated, with a thin resin layer, and which 1s resistive to
acid and alkali and which has lightweight and flexible prop-
erty.

Generally, the characteristics of a battery are intluenced by
expansion and shrinkage of the active material of a positive
clectrode and a negative electrode at the time of discharge and
charge. Thus, heretofore, deformation of a battery has been
suppressed by using a metal case. Nevertheless, 1n the case of
a film covered battery, 1t 1s hardly possible to suppress swell-
ing ol a battery that has a laminate film case. To suppress
battery swelling, 1t 1s necessary to apply a proper load to the
battery.

For this reason, in order to suppress the swelling of a
battery, for example, an organic electrolyte secondary battery
1s disclosed (refer to Japanese Patent Laid-Open No.
10-0122778). The organic electrolyte secondary battery has an
clectrode group 1n which a positive electrode and a negative
clectrode are stacked together with a separator. The stacked
clectrode group of the battery 1s packaged 1n a pressure mem-
ber whose sectional shape 1s angular U-shaped. The angular
U-shape has a plurality of protrusions respectively on the
inside of both faces of U-shape and these faces are opposite to
cach other.

In addition, although a film covered battery i1s constructed
by putting a electrical device element between laminate mate-
rials which face each other and by welding a peripheral por-
tion ol the laminate materials by thermal welding, a gas
discharger 1s provided, in a part in a thermally fused portion of
this film covered battery, through which peeling off 1s caused
in a portion by pressure which 1s lower than 1n other portions.

When a voltage outside of a standard range 1s applied to a
battery at the time of use of the battery, gas may be generated
by electrolysis of an electrolyte solvent, and internal pressure
of the battery may rise. Furthermore, even if a battery 1s used
at high temperatures outside of a standard range, gas 1s gen-
erated by decomposition of electrolyte salt, and the like.
Fundamentally, although it 1s 1deal to use a battery within a
standard range and to prevent the generation of gas when a
control circuit of a battery malfunctions due to a certain cause
and an unusual voltage 1s applied, or when the temperature
becomes unusually high due to a certain cause, depending on
the case, a lot of gas may be generated.
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Such generation of a gas inside a battery causes the internal
pressure of a battery to rise. Many batteries that use a metal

can as a case to prevent accidental battery discharge resulting
from extremely 1nternal pressure have a pressure satety valve
which allows gas to escape to the outside when the internal
pressure of the battery rises. However, 1t 1s diflicult structur-
ally to provide a pressure safety valve in a film covered battery
which uses a film as a case. Although film expands 1n a battery
case that uses a film as a cover, the case member will even-
tually explode and gas will be vented from the location where
excessive mternal pressure has built up, and because it 1s not
possible to specily where a rupture occur, the rupture may
adversely affect the surrounding apparatus and the like
depending on the location where the gas 1s vented.

Then, 1 a film covered battery, 1n order prevent a malfunc-
tion by such gas generation inside the battery, a gas discharge
portion which 1s mentioned above 1s provided 1n a thermally
fused portion.

DISCLOSURE OF THE INVENTION

il

In order to prevent generated gas from adversely affecting
cach portion of the battery, it 1s desirable that a film covered
battery have a construction such that gas 1s vent from a pre-
determined location and that the gas that vents from this
location moves along one gas discharge channel which guides
the gas to the outside. Since gas discharged from a battery
usually 1s discharged 1n an upward direction, a duct or a
groove 1s formed 1n a pressure plate which holds down an
assembled battery from the above when the gas 1s to be
gathered into one location.

Nevertheless, when a duct 1s formed 1n a pressure plate, an
overall height of a system will become high by the duct. In
addition, a construction adopting a duct as a different part will
cause an increase 1n the number of parts that are used.

On the other hand, when a groove 1s formed 1n a pressure
plate, nigidity of the portion of the plate where the groove 1s
tformed decreases, and hence 1n such a case applying uniform
pressure to a battery becomes impossible.

Then, the present invention aims to provide a film-covered
clectrical device packaging system which can apply uniform
pressure to a battery, and in which an increase 1n the overall
height of a system 1s prevented.

In order to achieve the above-described objects, a film-
covered electrical device packaging system of the present
invention 1s a film-covered electrical device packaging sys-
tem for fixing a film-covered electrical device which has an
clectrical device element, a case film which 1s arranged so that
it surrounds the electrical device element, and a gas dis-
charger provided 1n the case film, being characterized by
comprising a frame member which has a portion thicker than
thickness of the electrical device element, which holds an
outer periphery portion of each film-covered electrical device
in the portion 1n question, and 1n which a waste gas channel 1s
formed 1n a position corresponding to the gas discharger, and
a pressure plate which holds down the frame member 1n 1ts
depth direction, 1n which a through hole 1s formed 1n a posi-
tion corresponding to the waste gas channel, and in which a
gas guide groove communicating from the through hole to a
sidewall face 1s formed.

Since the pressure plate of the film-covered electrical
device packaging system of the present invention as men-
tioned above holds down the frame member which has the
portion thicker than the thickness of the electrical device
clement, a space 1s formed between the pressure plate and the
clectrical device element. For this reason, only atmospheric
pressure 1s applied to the electrical device element, and in
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other words, only uniform pressure 1s applied. Therelore,
even 1f the pressure plate 1s used in which the rigidity distri-
bution of the plate 1s not uniform because of the gas guide
groove being formed, it 1s possible to prevent uneven pressure
from being applied to the electrical device element.

In addition, since the channel for guiding gas from the
through hole to the sidewall face 1s groove-shaped, 1n com-
parison with a duct form extending to the outside, 1t 1s pos-
sible to lower the overall height of a system. Furthermore,
since the channel for guiding a gas to the outside 1s a groove,
it 1s not necessary to form a channel by using a different part
such as a duct, and hence, the number of parts can be reduced.

Furthermore, the film-covered electrical device packaging
system of the present mnvention may have a plurality of inde-
pendent gas guide grooves, or may have one gas guide groove
which has a plurality of through holes.

Moreover, the film-covered electrical device packaging
system of the present mnvention may have a frame member
that packages a film-covered electrical device, and a case that
packages a pressure plate which holds down the frame mem-
ber.

In addition, the film-covered electrical device packaging
system of the present invention may be an object 1n which a
pressure plate has a first fixing portion, and a second fixing,
portion whose thickness 1s thinner than that of the first fixing,
portion, and in which the pressure plate 1s fixed 1n a case
because the first fixing portion abuts on a wall surface in the
case.

Furthermore, the film-covered electrical device packaging
system of the present invention may be an object 1n which a
case has an opening portion which itroduces cooling air, a
check valve 1s provided in the opening portion, and an exhaust
port which discharges the cooling air and 1s formed 1n a
position which faces the opening portion. In this case, the
cooling air flows smoothly into an exhaust port side from an
inlet side.

As mentioned above, the pressure plates of the present
invention sandwiches the frame member which has a portion
thicker than the thickness of the electrical device element. For
this reason, a space 1s formed between the electrical device
clement and the pressure plate, and, therefore, uniform atmo-
spheric pressure 1s applied to the electrical device element.
Thus, according to the present invention, even 1f a gas guide
groove 1s formed 1n the pressure plate, it is possible to prevent
uneven pressure from being applied. In addition, since the
channel for guiding gas from the through hole to the sidewall
face 1s groove-shaped, in comparison with a duct form
extending to the outside, it 1s possible to lower the overall
height of a system. Furthermore, since the channel for guid-
ing a gas to the outside 1s made into a groove, it 1s not

necessary to form a channel by using a different part such as
a duct, and hence, the number of parts can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic external perspective view of a lami-
nated battery of the present invention;

FIG. 2 1s an exploded perspective view of an assembled
battery of the present invention;

FIG. 3 1s a top view illustrating an example of a first
pressure plate of the present invention;

FI1G. 4 1s a top view 1llustrating another example of the first
pressure plate of the present invention; and

FIG. 5 1s a schematic sectional side view of the assembled
batteries of the present invention which 1s packaged 1n a case.
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BEST MODE FOR CARRYING OUT TH
INVENTION

(L]

An external perspective view of the film covered battery of
this exemplary embodiment 1s 1llustrated 1n FI1G. 1.

Film-covered battery 1 of this exemplary embodiment has
battery element 2 which has a positive active electrode, a
negative active electrode, and an electrolyte, laminated film 7
which 1s formed by arranging a metallic film, such as alumi-
num, and a heat-sealing resin film, in stack. Film-covered
battery 1 has structure made of sealing battery element 2 that
has two sheets of laminated film 7. That 1s, film-covered
battery 1 of this exemplary embodiment 1s made into a bag by
heat-sealing the first three sides among thermally fused por-
tions 7a which are four sides of laminated film 7. Then,
evacuation 1s performed by internal air being evacuated from
one remaining open side. After that, battery element 2 1s
hermetically sealed with two sheets of laminated film 7 heat-
sealing by one remaining side of thermally fused portions 7a.
In addition, 1t 1s also suificient to form a bag by bending one
sheet of laminated film and heat-sealing the three remaining
sides.

Battery element 2 of film-covered battery 1 may be a stack-
ing type which 1s constructed of a positive active electrode
and a negative active electrode having a separator disposed
between the electrodes that make up the stack. Alternatively,
battery element 2 may have a wound structure 1n which the
positive and negative active electrodes are wound 1n a coil to
provide alternating the positive and negative active electrodes
by being compressed into a flat shape after separator has been
disposed between the positive and negative active electrodes.

In addition, for use as battery element 2, an arbitrary bat-
tery element that i1s used for an normal battery 1s suitable as
long as 1t includes a positive electrode, a negative electrode
and electrolyte. A power generation element in a general
rechargeable lithtum-i1on battery 1s formed by positioning a
positive electrode plate made by coating positive electrode
active material, such as lithium manganese multiple oxide
and cobalt acid lithium, on both sides of an aluminum foil or
the like and by positioning a negative electrode plate made by
coating carbon material, which can dope and dedope lithium,
on both sides of a copper 101l or the like through a separator,
and 1mpregnating them with an electrolyte which contains
lithium salt. As battery element 2, besides these, other types
of power generation elements for chemical cells, such as a
nickel-hydrogen battery, a nickel-cadmium battery, a lithtum
metal primary battery or a lithium metal secondary battery,
and a lithium-polymer battery, can be cited. In addition, the
present invention 1s applicable also to an electrical device
where an electrical device element, which 1s like a capacitor
clement exemplified by a capacitor, such as an electric double
layer capacitor, an electrolytic capacitor, or the like, and
which stores electrical energy 1nside, and 1n which a gas may
arise by a chemical reaction or by a physical reaction, 1s
sealed with a case film.

From thermally fused portion 7a 1n a lateral direction of
film-covered battery 1, positive electrode terminal 3 that 1s
clectrically connected to the positive active electrode and
negative active electrode terminal 4 that 1s electrically con-
nected to the negative active electrode extend and facing each
other. Aluminum 1s used as positive electrode terminal 3, and
copper or nickel 1s used as negative electrode terminal 4
because of their electrical characteristics. Hereatter, positive
clectrode terminal 3 and negative electrode terminal 4 may
just be called electrodes.

In thermally fused portion 7a 1n a longitudinal direction of
film-covered battery 1, the strength of one heat sealed portion
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ol gas discharger 8 1s made weaker than the strength of other
portions so that the melted film can be peeled off by pressure
that 1s lower 1n this portion than 1n other portions.

When a voltage that 1s outside of a standard range 1s applied
to a battery when the battery 1s used, gas may be generated by
clectrolysis of the electrolyte solvent, and internal pressure of
the battery may rise. Furthermore, even if a battery 1s used at
high temperatures outside of the standard range, gas 1s gen-
erated by decomposition electrolyte salt, and the like. Funda-
mentally, 1t 1s best to use a battery within a standard range and
to ensure that gas 1s not generated. Nevertheless, when a
control circuit of a battery malfunctions for some reason and
when an unusual voltage 1s applied, or when the temperature
of the environment 1n which becomes unusually high for
some reason, depending on the case, a large amount of gas
may be generated.

Then, 1n film-covered battery 1, 1n order to prevent a mal-
function that will be caused by this kind of gas generation
inside the battery, gas discharger 8, mentioned above, 1s pro-
vided in thermally fused portion 7a, and the gas 1s discharged
from the portion where gas discharger 8 1s located.

Next, an assembled battery will be described using film-
covered battery 1 that has the above-mentioned construction.
In the case of this exemplary embodiment, as regards an
assembled battery, a construction 1s adopted 1n which two
batteries are arrayed in parallel, by using a frame member
which assembles gathers these two batteries into one, and
turther, these frame members are stacked, and finally 1n
which these frame members are held down by a pressure plate
positioned 1n vertical direction.

An exploded perspective view of the assembled batteries of
this exemplary embodiment 1s 1llustrated 1n FI1G. 2.

Frame member 10 1s for fixedly holding batteries, which
are made 1nto an assembled battery, to a packaging case or the
like with preventing strong pressure ifrom being applied
locally on principal surface 2a of battery element 2, that is, an
clectrode surface. In addition, so as to gather two batteries
arranged 1n parallel into one, frame member 10 has a form that
two frame bodies 10; corresponding to respective batteries
are connected by waste gas channel 10i.

This frame member 10 can be divided 1n thickness direc-
tion of battery element 2, and it has two frame portions 10a
bonded face to face.

Frame portion 10a has a frame form which 1s constructed
of short side portions 105 corresponding to positive electrode
terminal 3 and negative electrode terminal 4, and long side
portions 10c¢ corresponding to a longitudinal direction of

battery element 2, and has construction 1 which battery
clement 2 can be arrange 1n space portion 104 surrounded by
tour sides of short side portions 106 and long side portions
10c. In addition, this frame portion 10a has lightening struc-
ture for weight saving. Thickness of frame portion 10a which
1s constructed of short side portions 106 and long side por-
tions 10c¢ 1s thicker than thickness of battery element 2. There-
fore, when film-covered battery 1 1s fixedly held and stacked
in frame member 10, frame portions 10a of frame member 10
abut mutually, and a space 1s formed between stacked battery
clements 2. Thus, a state that atmospheric pressure which 1s
constant pressure 1s applied to principal surface 2a of battery
clement 2 occurs.

In short side portions 105, nipping portions 10e for sup-
porting battery element 2 are formed by making positive
clectrode terminal 3 and negative electrode terminal 4 extend
to use outside, and nipping portions 10e sandwich positive
clectrode terminal 3 and negative electrode terminal 4.

When frame portions 10a are bonded face to face, the ridge
portions of edge portions 10/ of frame portions 10a abut
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mutually. Nipping portions 10e form a gap which becomes
slightly narrower than the thickness of positive electrode
terminal 3 and negative electrode terminal 4 1n this state. For
this reason, positive electrode terminal 3 and negative elec-
trode terminal 4 which are inserted into this gap are sand-
wiched and fixed by nipping portions 10e.

In addition, frame portion 10a, in which nipping portions
10e are formed 1n inside and outside edge portions 10/ of
short side portions 105, 1s 1llustrated 1n FIG. 2. However, the
present mnvention 1s not limited to this, but, for example,
nipping portion 10e¢ may be formed inside or outside edge
portions 10/2. Alternatively, construction may be adopted in
which inside and outside edge portions 10/ are mutually
connected, and nipping portions 10e of inside and outside
edge portions 10/ can support the electrodes 1n faces. Fur-
thermore, lest positive electrode terminal 3 and negative elec-
trode terminal 4 should move 1n the direction 1n which they
were 1nserted, a step may be provided 1n positive electrode
terminal 3 and negative electrode terminal 4, or a non-slip
member, such as a rubber member, may be provided 1n nip-
ping portion 10e.

When two batteries are stored 1n respective frame bodies
10/, respective gas dischargers 8 are made to face each other
and to correspond to waste gas channel 10: of frame member
10.

Next, an outline of the production process of assembled
batteries will be described.

First, alignment 1s performed so that battery element 2 may
be arranged 1n space portion 104 of two opposite frame por-
tions 10a. Subsequently, positive electrode terminal 3 and
negative electrode terminal 4 which extend from battery ele-
ment 2 are sandwiched by nipping portions 10e of two
opposed frame portions 10a and fixed. In addition, there are
cases 1n which fixation of frame portions 10a 1s suificient to
prevent may be performed 1n engaging an engaging pawl of
one frame portion 10a and an engaging hole of the other
frame portion 10a, which are not 1llustrated, and fixing them,
or they may be fixed with an adhesive. Fixation of frame
portions 10a may be performed in engaging an engaging pawl
ol one frame portion 10a and an engaging hole of the other
frame portion 10a, which are not i1llustrated, and fixing them,
or they may be fixed with an adhesive. In addition, there are
cases 1n which fixation of frame portions 10aq 1s suificient just
to prevent a positional offset, this 1s not 1llustrated, but, it 1s
also good to adopt construction 1n which only alignment 1s
made with a positioning protrusion of one frame portion 10a,
and a positioning hole of the other frame portion 10aq.

Since battery element 2 of film-covered battery 1 packaged
in frame member 10 constructed as mentioned above 1s sup-
ported with positive electrode terminal 3 and negative elec-
trode terminal 4 being sandwiched by nipping portions 10e of
two frame portions 10a, no force for supporting battery ele-
ment 2 1s applied to principal surface 2a of battery element 2.
That 1s, principal surface 2a of battery element 2 1s 1n a state
where uniform pressure 1s applied by atmospheric pressure.

In this way, film-covered battery 1 packaged in frame
member 10 are sequentially stacked. In addition, FIG. 2 1llus-
trates only one set of batteries i a stacking direction for
simplification. That 1s, FIG. 2 illustrates only one battery 1n
which a plurality of cells are stacked. In the assembled bat-
teries of the present invention, batteries are arranged not only
in a lamination direction but also 1n a horizontal direction
(parallelly arranged direction). Another film-covered battery
1 connected to film-covered battery 1 1s 1llustrated in FI1G. 2.

As 1llustrated 1n FI1G. 2, gas guide groove 21 1s formed 1n
first pressure plate 20. As regards one side of this gas guide
groove 21, through hole 22 1s formed in a position corre-
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sponding to waste gas channel 10; of frame member 10, and
the other side 1s connected to exhaust port 23 formed in
sidewall face 24.

A top view of first pressure plate 20 1s 1llustrated 1n FIG. 3.
As regards first pressure plate 20 of this exemplary embodi-
ment, three gas guide grooves 21 are formed. That 1s, first
pressure plate 20 in FIG. 3 shows a construction example of
unifying three sets of frame members 10 arranged 1n a hori-
zontal direction with one sheet of first pressure plate 20.

In addition, although first pressure plate 20 illustrated in
FIG. 3 shows an example 1n which gas guide grooves 21 are
formed 1ndependently in three through holes 22 and three
exhaust ports 23 respectively, the present invention i1s not
limited to this. For example, it 1s also desirable to adopt
construction in which one gas guide groove 121 1s formed 1n
three penetrating portions 122 and exhaust ports 123 such as
first pressure plate 120 1llustrated 1n FIG. 4.

When a gas that 1s generated within a battery 1s discharged
from gas discharger 8, this gas passes waste gas channel 107 of
frame member 10, and flows 1nto gas guide groove 21 through
the hole 22 of first pressure plate 20. Then, the gas which
flows 1nto gas guide groove 21 1s discharged from exhaust
port 23 formed 1n sidewall face 24. A duct not 1llustrated may
be connected to exhaust port 23 to perform discharging to the
outside.

As mentioned above, gas guide groove 21 1s formed 1n first
pressure plate 20. Thus, since gas guide groove 21 1s formed
in first pressure plate 20, the degree of rigidity of pressure
plate 20, where the groove 1s formed, 1s different from rigidity
where there no groove 1s formed. When battery element 2 1s
directly held down by such a plate whose rigidity 1s not
uniform the distribution of pressure that is generated 1s
applied to principal surface 2a of battery element 2. Such
pressure distribution becomes one of the factors which
shorten battery life. Nevertheless, first pressure plate 20 of
this exemplary embodiment does not hold down battery ele-
ment 2 directly, but holds down frame portion 10a of frame
member 10 that 1s thicker than thickness of battery element 2.
For this reason, a space 1s also formed also between first
pressure plate 20 and battery element 2. In short, the present
invention prevents a battery lifetime from being shortened by
first pressure plates 20 whose rigidity 1s not uniform and
which 1s caused by forming gas guide groove 21, because
atmospheric pressure which 1s uniform pressure 1s applied to
principal surface 2a of battery element 2. Since second pres-
sure plate 30 does not hold down battery element 2 directly,
there 1s no problem even if gas guide grooves 21 are formed in
a second pressure plate 30 side.

In this way,

Since gas guide groove 21 can be formed 1n first pressure plate
20 1tself on this way, the construction that 1s shown 1n this
exemplary embodiment 1s further advantageous with respect
to the following points.

First, since the construction shown in this exemplary
embodiment, 1t 1s not necessary to provide a separate duct for
guiding gas, it 1s also possible to reduce the number of parts.

In addition, since gas guide groove 21 for guiding gas from
through hole 22 to exhaust port 23 of sidewall face 24 1s
groove-shaped, for example, 1n comparison with the shape of
a duct which extends to the outside and which protrudes, 1t 1s
possible to lower the overall height of the system. For this
reason, it 1s possible to miniaturize the whole system.

Next, FIG. 5 1llustrates a schematic sectional side view of
the assembled batteries of this exemplary embodiment which
1s packaged 1n a case.

A state where four stages of frame members 10 packaging
film-covered battery 1 are stacked 1s illustrated 1n FIG. 5.
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Then, these four-stages-stacked frame members 10 are pack-
aged 1n case 50 1n a state 1n which they are sandwiched by first
pressure plate 20 and second pressure plate 30. In this draw-
ing, first pressure plate 20 and second pressure plate 30 have
first fixing portions 224 and 324 and second fixing portions
225 and 323 whose thickness 1s thinner than that of these first

fixing portions 224 and 324. First pressure plate 20 closely
comes 1nto contact with upper wall 54 of case 50, and second
pressure plate 30 closely makes contact with lower wall 55 of
case 50. On the other hand, second fixing portion 225 forms a
space between second fixing portion 2235 and upper walls 34,
and second fixing portion 325 forms a space between second
fixing portion 325 and lower walls 55. These spaces become
a flow path for cooling air or for gas that 1s discharged.

Next, a flow of cooling air 1n case 50 will be described.

The cooling air supplied from 1nlet 52 side opens check
valve 51, and tlows 1nto case 50. The cooling air which tflows
into case 50 flows nto a gap between case 50 and frame
member 10 to flow toward exhaust port 53. In this case, the
cooling air that flows draws away the heat that has which been
generated by battery element 2 of film-covered battery 1. In a
portion beyond first fixing portions 224 and 324, the cooling
air goes to exhaust port 33 with flowing between upper wall
54 of case 50 and second fixing portions 225 and 325. The
cooling air which cooled the battery 1s finally discharged to
the outside from exhaust port 53.

In case 50 of this exemplary embodiment, since the inlet 52
and the exhaust port 33 are provided at positions such that the
inlet 52 faces the exhaust port 53, the flow of cooling air 1n
case 30 from check valve 51 to exhaust port 33 becomes
smooth. In addition, since a construction 1s adopted 1n which
cooling air hardly flows backwards from a side of exhaust port
53 to a side of check valve 51 side because check valve 51 1s
provided and because first fixing portions 224 and 324 are in
close contact with the wall surface of the case, cooling air can
be smoothly flow toward exhaust port 53.

The mvention claimed 1s:

1. A film-covered electrical device packaging system for
fixedly holding a film-covered electrical device having an
clectrical device element, a case film which 1s arranged to
surround said electrical device element, and a gas discharger
provided 1n said case film, comprising:

a frame member which has a frame portion thicker than a
thickness of said electrical device element, said frame
portion holds an outer periphery portion of each film-
covered electrical device 1n said frame portion, and 1n
which a waste gas channel 1s formed 1n a position cor-
responding to said gas discharger; and

a pressure plate which holds down said frame member 1n a
direction of the thickness of said frame member, 1n
which a through hole 1s formed 1n a position correspond-
ing to said waste gas channel, and in which a gas guide
groove connecting from said through hole to a sidewall
face 1s formed,

wherein said frame member has a space between said elec-
trical device element and said pressure plate by a differ-
ence of said thicknesses between said frame portion and
sald electrical device element, and

wherein said frame member holds at least two film-covered
clectrical devices which are provided relative to each
other 1n a direction which 1s perpendicular to the thick-
ness direction.

2. The film-covered electrical device packaging system

according to claim 1, comprising a plurality of independent
gas guide grooves.
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3. The film-covered electrical device packaging system wherein said pressure plate 1s fixed 1n said case by said first
according to claim 1, comprising said one gas guide groove {ixing portion abutting on a wall surface 1n said case, and
having a plurality of said through holes. wherein a space 1s formed between said second fixing

. . . portion and said case.

4. T}le ﬁlm-cc:wered BIECtI?C?I dE:V.lCE packaging system 5 6. The film-covered electrical device packaging system
according to claim 1, comprising said frame member that according to claim 4,
packages said film-covered electrical device, and a case that wherein said case has an opening portion which introduces
packages said pressure plate which holds down said frame cooling air, a check valve provided in said opening por-
member. tion, and an exhaust port which discharges said cooling

5. The film-covered electrical device packaging system 10 air, and
according to claim 4, wherein said opeming portion and said exhaust port are

wherein said pressure plate has a first {ixing portion and a formed at positions such that the opening portion faces

the exhaust port.

second fixing portion whose thickness 1s thinner than
that of said first fixing portion, £k & k%



	Front Page
	Drawings
	Specification
	Claims

